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^ TN THE SPECIFICATION 

Delete line 25 of page 3 and replace with the following. 
SUMMARY OF THE INVENTION 
THE CLAIMS : 

Please replace the previous version of the claims with the following clean 
version, wherein claims 1-6 and 17-26 incorporate new amendments thereto, and 
claims 7-16 have been withdrawn from consideration. 
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1 (Once Amended) A driving apparatus for driving a piezoelectric 
element serving as a driving source of an actuator compris.ng: 

a waveform generator for generating a Waveform signal varying over ..me; 
a first driver for generating a first drivink signal, wherein the firs, dnvmg 
signa, has a maximum voltage smaller than a voWe of inversion of polarizatton of 
the piezoelectric element and has a waveform d rived from the waveform s.gnal, the 
firs, driver being coupled to provide the firs, driling signal to the piezoelectnc 
element in the polarization direction of the piezoelectric element; and 

a second driver for generating a second dUng signal, wherein said second 
driving signa! has a maximum voltage smaller thin the voltage of inversion of 
polarization of the piezoelectric element and has waveform derived from the 
waveform signal, the second driver being coupler! to prov.de the second drivmg s.gnal 



to the piezoelectric element in a direction opposite 



2. (Once Amended) A driving appar 
wherein the second driving signal has a waveform 
waveform of the first driving signal. 



to the polarization direction. 

tus in accordance with claim 1, 
which is an inversion of a 



3 (Once Amended) A driving appara :us in accordance with claim 1, 
wherein the waveforms of the first and second driving signals are sine waves. 



4. (Once Amended) A driving appara ;us 
wherein the waveforms of the first and second drh ing 
which the inclination in a rising portion is differen : 



5. (Once Amended) A driving app an tus 
wherein the first driver and the second driver respective 
amplifying the signal from the waveform generate r 



in accordance with claim 1, 
signals are sawtooth waves in 
from that in a falling portion. 



in accordance with claim 1, 
:ly include an amplifier for 



6. (Once Amended) A driving apparatus 
wherein the actuator is an impact type actuator 



cor lprising 



in accordance with claim 1, 
a first unit with the 
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second unit slidably held on and relatively movable 



7 An actuator comprising: 

a first piezodectric device serving as a driving source when a driving signal » 
applied in a polarization direction thereof; 

a second piezoelectric device disposed for crossing the first piezoelecmc 
device a. a predetermined angle and for serving as a driving source when a dnvmg 
signal is applied in a polarization direction thereof; 

a driving member provided at a crossing point of the first and second 
piezoelectric devices and connected to top ends of the firs, and second piezoelecmc 

devices; , , 

two driving units respectively supplying driving signals to the first and second 

piezoelectric devices including the following three elements (a), (b) and (c): 

(a) a waveform generator for generating a signal varying 

corresponding to the passage of time; 

(b) a first driver for generating a first voltage signal having a maxtmum 
voltage smaller than a voltage of inversion of polarization of the piezoelectric devrce 
by using the signa! from the waveform generator, and for applying the first voltage 
signal to the piezoelectric device in the polarization direction, and 

(c) a second driver for generating a second voltage signal havng a 
maximum voltage smaller than the voltage of inversion of polarization of the 
piezoelectric device and the same polarity as that of the first driving signal by usmg 
,he signal from the waveform generator, and for applying the second vo.tage stgnal to 
the piezoelectric device in a direction opposite to the polarization direction; and 

a firs, controller for applying the driving signals from the driving umts to the 
first and second piezoelectric devices w,th a predetermined phase difference so that 
the driving member is moved for trailing an ellipse or a circle and a driven object 
contacting to the driving member is mechanically driven. 

8 The actuator in accordance with claim 7, wherein the second driving 
signal has a waveform which is an inversion of a waveform of the first driving signal. 
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9. The actuator in accordance with claim 7, wherein the waveform of the 
first and second driving signals are a sine wave. 



10. 



The actuator in accordance with claim 7, wherein the waveform of the 
first and second driving signals are a sawtooth wave in which the inclination in a 
rising up portion is different from that in a falling down portion. 

1 1 The actuator in accordance with claim 7, wherein the first driver and 
the second driver respectively includes an amplifier for amplifying the signal from the 
waveform generator. 

12. A driving apparatus for driving a piezoelectric device serving as a 
driving source of an actuator comprising: 

a first circuit for gradually discharging electric charge from the piezoelectric 

device in a first direction; and 

a second circuit for quickly charging electric charge into the piezoelectric 

device in a second direction opposite to the first direction. 

13 The driving apparatus in accordance with claim 12, wherein 

the first circuit includes a first switching circuit connected to a first current 

circuit for supplying a first current to the piezoelectric device; 

the second circuit includes a second switching circuit connected to a second 

current circuit for supplying a second current which is larger than the first current to 

the piezoelectric device; and 

the first switching circuit and the second switching circuit are alternately 

switched on and off. 

14 The driving apparatus in accordance with claim 12 further comprising: 
a third circuit for gradually discharging electric charge from the p.ezoelectric 

device in the second direction; 

a fourth circuit for quickly charging electric charge into the piezoelectnc 

device in the first direction; and 
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a controller for controlling alternative of a group of the first and second 
circuits and another group of the third and fourth circuits corresponding to a driving 
direction of the actuator. 

15. The driving apparatus in accordance with claim 14, wherein 

the first circuit includes a first switching circuit connected to a first current 

circuit for supplying a first current to the piezoelectric device; 

the second circuit includes a second switching circuit connected to a second 

current circuit for supplying a second current which is larger than the first current to 

the piezoelectric device, 

the third circuit includes a third switching circuit connected to a third current 
circuit for supplying a third current substantially the same intensity as the first current 

to the piezoelectric device; 

the fourth circuit includes a fourth switching circuit connected to a fourth 
current circuit for supplying a fourth current which is substantially the same intensity 
as the second current to the piezoelectric device; and 

the controller alternatively switching on and off the first switching circuit and 
the second switching circuit of the third switching circuit and the fourth switching 
circuit. 

16 The driving apparatus in accordance with claim 12, wherein the 
actuator is an impact type actuator comprising a first unit with the piezoelectric device 
and a second unit slidably held on and relatively movable against the first unit. 

17. (Once Amended) A driving Apparatus for driving a piezoelectric 
element serving as a driving source of an a/tuator comprising. 

a first driver for applying a first diving signal to the piezoelectric element in a 

polarization direction thereof; and 

a second driver for applying a second driving signal to the piezoelectric 
element equal to or smaller than a voltage of inversion of polarization of the 
piezoelectric element in a direction opposite to the polarization direction. 
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18. (Once Amended) A driving apparatus in accordance with claim 1 7 
further comprising an electric power supply for supplying electric power to the first 
and second drivers. 

19. (Once Amended) A driving apparatus in accordance with claim 1 7 
further comprising a waveform generator for generating a time varying signal, and 
wherein 

only the first driver applies the first diving signal corresponding to the 
waveform of the time varying signal when thfs time varying signal is larger than a 

predetermined level; and 

both of the first and second driving signals correspond to the time varying 
signal when the time varying signal is smalljbr than the predetermined level. 

20. (Once Amended) A driving Lpparatus in accordance with claim 1 9, 
wherein first and second driving signals ar<| 0V when the time varying signal is equal 
to the predetermined level. 

21 (Once Amended) A drivini apparatus in accordance with claim 19, 
wherein the waveforms of the first and seJond driving signals are sine waves. 

22. (Once Amended) A drivini apparatus in accordance with claim 19, 
wherein the waveforms of the first and sjcond driving signals are sawtooth waves in 
which the inclination in a rising portion L different from that in a falling portion. 

23 (Once Amended) A method for driving an actuator having a 
piezoelectric element serving as a driviAg source characterized by that: 

a first driving signal having a nlaximum voltage smaller than a voltage of 
inversion of polarization of the piezoe/ectric element is applied to the piezoelectric 
element in a polarization direction; ar 

a second driving signal having the same voltage but the inverted polarization 
is applied to the piezoelectric elemelt in a direction opposite to the polarization 
direction of the piezoelectric elemeiit. 
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24. (Once Amended) A method in accordimce with claim 23, wherein the 
second driving signal has a waveform which is ar/mversion of a waveform of the first 
driving signal. 

25 (Once Amended) A method in accordance with claim 23 , wherein the 
' waveforms of the first and second driving signals are sine waves. 

26. (Once Amended) A method in accordance with claim 23 , wherein the 
waveforms of the first and second driving signals are sawtooth waves in which the 
inclination in a rising portia/is different from that in a falling portion. 
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